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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in this 
Application: 

Listing of Claims : 

1. (Canceled). 

2. (Canceled). 

3. (Canceled). 

4. (Canceled). 

5. (Canceled). 

6. (Canceled). 

7. (Canceled). 

8. (Currently amended) A non-aqueous electrolyte which comprises (1) at least one 
electrolyte salt selected from the group consisting of LiPF 6 , LiBF 4 , LiAsF 6 , LiCU, LiN(S02CF 3 )2, 
and a lithium perfluoro-sulfonate and the combination thereof, (2) at least a first non-aqueous 
solvent of cyclic carbonate and (3) at least a second non-aqueous solvent being at least one of the 
nitrile compounds represented by the following general formula (I): 

T- 

N=C— C— X (I) 
I 

R 2 

wherein R\ t R 2 are selected, independent of one another, from the group consisting of hydrogen, 
Ci_3 alkyl, fluorinated Ci_3 alkyl groups; wherein X is selected from a) eth e r radical having a 
ch e mical structur e of O R $ , b) ester radical having a chemical structure of 

O O 

4f 



°~ c ^ y-e^-carbonate radical having a chemical structure of °~ C O—Rs , and d) al k y t 

O 

fadieal-lwvi^g a chemical struetef e o f (Gttq) v O IW u-fe-s>-Ra w fr ere j n R 37 -R 4r .%-are~Js 
selectedH-ftdepend e nt of on e an ot he r , from the group consisting of Ci_ 3 alkyl and fluorinated Ci_ 3 
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wherein the first solvent is present in an amount of 5 % by weight or more, wherein the second 
solvent is present in an amount of from about 20 to about 95% by weight as of the total of non- 
aqueous solvents , where i n the ionic conductivi t y o f s aid electrolyte is greater than 9x10 S/cm 
a t ab out 25 e G. 

9. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the ionic 
conductivity of said electrolyte is greater than 1 x 10" 3 S/cm at about -30°C. 

10. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the ionic 
conductivity of said electrolyte is greater than 3 x 10" 4 S/cm at about -50°C. 

11. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the 
weight loss of said electrolyte is less than 3% after heated at 90°C for 2 hours. 

12. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the 
weight loss of said electrolyte is less than 5% after heated at 90°C for 4 hours. 

13. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the 
freezing point of said electrolyte is less than -60°C. 

14. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the 
boiling point of said nitrile is higher than 120°C. 

15. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the flash 
point of said nitrile is higher than 60°C. 

16. (Currently amended) The non-aqueous electrolyte of claim 8, wherein the 
molecular weight of said nitrile is smaller than-90 200 . 

17. (Canceled). 

18. (Canceled). 

19. (Canceled). 

20. (Canceled). 

21. (Canceled). 

22. (Currently amended) A method of making a lithium-ion battery which 
comprises (1) at least one positive electrode made of lithiated metal oxide selected from the 
group consisting of LiCo02, LiNiC>2, LiMn 2 0 4 , LiFeP0 4 , and LiCo x Nii. x 02 wherein the x is 
from 0.1 to 0.9, (2) at least one negative electrode made of carbonaceous material selected from 
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the group consisting of coke and graphite, (3) a separator membrane, and (4) a non-aqueous 
electrolyte which comprises (i) an electrolyte salt, (ii) a first non-aqueous solvent, and (iii) a 
second non-aqueous solvent being at least one of the nitrile compounds represented by the 
following general formula (I) : 

N=C— C— X (I) 
I 

R 2 

wherein Ri, R 2 are selected, independent of one another, from the group consisting of hydrogen, 
Ci_3 alkyl, fluorinated C1.3 alkyl groups; wherein X is selected from a ) ether r adical having a 
chemic al s t raict u r e of Q -Ra^y-ester-ra dical having a cl^tm^aA-stmetura-el' 

o o 

O— C R4 _^_ car b onate ra( ji ca i having a chemical structure of s , and d) alkyl 

O 

O— ^i— O 

radical having a chemica l s tructure of (Clb)v OR x> *±_ wherein R 3> R^Rr-ai^is 

selected , independ e nt of on e another, from the group consisting of C 1.3 alkyl and fluorinated C1.3 
alkyl, wher e in y s tand s for an integer of L and R # i s selected fro m t he group consisting of C4 -2 
a4kyl7~wherein the second solvent is present in an amount of from about 20 to about 95% by 
weight as of the total of non-aqueous solvents, the method comprising the steps of: 

(a) assembling battery by sandwiching at lease -least a separator membrane between 
at least a positive electrode and at least a negative electrode, 

(b) packaging the assembled battery cell into a battery case, 

(c) preparin g said non-aqueous electrolyte which comprises (1) at least one 
electrolyte salt selected from the group co nsi s ting of LiPF a , LiBF 4 , LiA s F 6 , LiCU r LiNCSO ^^^ 
and a lithium p e rfluoro sulfonate an d co mbinations thereof, (2) a first non aqueous solvent of 
cyclic ca rbonate, 0 second non - aqueous solvent be i ng a t least one of the nitril e compound s 
represefvt^-by4:he4eltevv4ft^g e neral formute-(i-)f 
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-N^C— C— X 



R 2 



wherein R ^-Ra are, select e d, ind e pendent of one another, from tho group consisting of hydrog e n, 
€4^ . alkyl ? fluorinated C .^ alkyl groups; wherein X is selected from a) ether radical having a 
ch e mical s tructur e of O R a , b) e s ter radical having a c h e mical structure of 



r a dic al ha vi ng a c h ^ffliea4-s trti cc ur e of ■■ (Cl-L )y-OR^ ? w h e r e in R^-R^R^-ase-s^^ 
of one anoth e r, from the group consisting of C .^ alkyl and fluorinated C 4-3 alkyl, wherein y 
stands for an int e ger of h and R g is C .^ alkyl, wherein th e second solvent is pr e sent in an 
amount of from about 20 to a b ou t 95 % by weight as of the total of non aqueous sol vents , and 
(d) adding the non-aqueous electrolyte into the battery case. 

23. (Previously presented) The method of claim 22, wherein said electrolyte salt is a 
mixture of LiPF 6 and LiBF 4 in a molar ratio from about 90: 10 to about 50:50. 

24. (Previously presented) The method of claim 22, wherein the first solvent is 
present in an amount of from about 5 to about 80 by weight as of the total of non-aqueous 
solvents. 

25. (Currently amended) The method of claim 22, wherein the second non-aqueous 
solvent is selected from the group consisting of 3 methoxypropionitrile, 3 ethoxypropionitrile, 
m e thoxyacetonitrile, — ethoxyacetonitrile, — 2 a cetox yisobut>Tonitrile, — 2-cyanoisopropyl methyl 
carbonate, 2 ■ acet ox ya eetenkr4kh — 2- ace te-x y iso^refiieB itrile, cyanomethyl methyl carbonate, 
and 1-cyanoethyl methyl carbonate. 

26. (Previously presented) The method of claim 22, wherein the second non-aqueous 
solvent is present in an amount of from about 25 to about 80% by weight as of the total of non- 
aqueous solvents. 

27. (Previously presented) The method of claim 22, wherein the second non-aqueous 
solvent is present in an amount of from about 30 to about 50% by weight as of the total of non- 
aqueous solvents. 



— O-c— R4 
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28. (Previously presented) The method of claim 22, wherein said electrolyte salt 
comprises a cation and an anion, said cation being selected from the group consisting of lithium 
ion, sodium ion and potassium ion, and said anion being selected from the group consisting of 
anions of halides of elements of the groups Ilia and Va of the periodic table, halogen anions, and 
perchloric acid anions. 

29. (Previously presented) The non-aqueous electrolyte of claim 8, wherein said 
electrolyte salt is a mixture of LiPF 6 and LiBF 4 in a molar ratio from about 90: 10 to about 50:50. 

30. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the first 
solvent is present in an amount of from about 5 to about 80 by weight as of the total of non- 
aqueous solvents. 

31. (Currently amended) The non-aqueous electrolyte of claim 8, wherein the second 
non-aqueous solvent is selected from the group consisting of 3- met ho xyp ro pi o n i t ri.le, 3 - 
e t h o xyp mpk>mfei4e; — m ethox yaeetemtate; — ethoxya c e toBitT-ij^ — 2 aeeto^>4^bu^H3Bkri4^ — 2- 
cyanoisopropyl methyl carbonate, e—2 - ac et o x y i s epre jnein ite-tor-cy anomethy 1 
methyl carbonate, and 1-cyanoethyl methyl carbonate. 

32. (Previously presented) The non-aqueous electrolyte of claim 8, wherein the 
second non-aqueous solvent is present in an amount of from about 25 to about 80% by weight as 
of the total of non-aqueous solvents. 

33. (Previously presented) The non- aqueous electrolyte of claim 8, wherein the 
second non-aqueous solvent is present in an amount of from about 30 to about 50% by weight as 
of the total of non-aqueous solvents. 
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